Background: Awareness regarding risk factors is a prerequisite for the prevention of diabetes in general population. However, there are great variations in the level of this awareness from population to population and this needs to be explored in different ethnic and social groups for designing appropriate preventive strategies. The purpose of the study was to assess the level of awareness regarding the risk factors responsible for the development of type 2 diabetes and its determinants among individuals who attended a tertiary care hospital. Methods: Under an analytical cross-sectional design, 400 non-diabetic respondents, aged >30 years, were conveniently selected from the Out-Patient Department of BIRDEM, the tertiary care hospital of the Diabetic Association of Bangladesh. A pretested, semi-structured questionnaire was developed to assess knowledge and attitude of the respondents. Respondents' level of knowledge and attitude were categorized as good, average and poor (GAP). Multivariate along with bivariate statistics was used to measure knowledge and attitude of type 2 diabetes. Results: Among the respondents the levels of knowledge and attitude were 13%, 10% good; 68%, 75% average and 19%, 14% poor respectively. In multivariate analysis, high literacy (p = 0.0001), respondents who are in service (p = 0.02) and family history of diabetes (p = 0.02) were found significantly associated with the knowledge score after adjustment. Respondents who had passed secondary and higher secondary education had a significant association (p = 0.03) with the attitude score. Housewives had a significantly lower attitude score than others (p = 0.04). Family history of diabetes and knowledge on the risk factors of diabetes showed significant positive association with the attitude score (p = 0.013 and p = 0.0001 respectively). Conclusions: Overall, respondents participating in this study have average awareness regarding risk factors of diabetes. From a public health perspective, there is a decisive need of innovative prevention programs for targeting people including high-risk individuals.
Background
Diabetes is now recognized as a major chronic public health problem throughout the world and affecting a large number of people in a wide range of ethnic and economic levels in both developed and developing countries. However, it is estimated that the developing countries will bear the brunt of this epidemic in the 21st century, with 80% of all new cases of diabetes expected to appear in the developing countries by 2025 [1] including South Asian countries like Bangladesh [2] . The International Diabetes Federation (IDF) estimates, Bangladesh has nearly 8.4 million of diabetes patients which is expected to reach to 16.8 million by 2030 [3] . In Bangladesh most of the patients are type 2 diabetics and the risk of developing type 2 diabetes mellitus (DM) is determined by some modifiable factors related to rapid urban growth and changing lifestyle (i.e. obesity, sedentary lifestyle, diet, smoking, physical and emotional stress) and non-modifiable factors (i.e. family history of diabetes, age, race/ethnicity) [4, 5] . The rising prevalence of type 2 diabetes in Bangladesh is primarily attributed to rapid urbanization and associated changes in lifestyle, such as sedentary lifestyle, highercalorie food intake, and stressful life. However, evidence suggests that lifestyle related interventions targeting modifiable risk factors can either prevent or delay the onset of type 2 diabetes [5] [6] [7] .
Prevention of diabetes is important because it is costly both in human and monetary matters [8] . Awareness of risk factors is a prerequisite to prevent diabetes among general population and also in high-risk groups, such as Impaired Fasting Glucose (IFG) and Impaired Glucose Tolerance (IGT). If people are aware of the risk factors that develop diabetes, the rate of its occurrence can be minimized. Evidence eventually reported that people who perceive themselves to be at risk of a disease are more likely to engage in and comply with efforts to reduce their risk of developing the problem [9] [10] [11] . Thus, considerable efforts are needed to inform people about diabetes [12] to judge their risk including the severity and probability of ill effects, about the risk factors that modify their susceptibility, as well as the ease or difficulty of avoiding harm [13] . Acquiring knowledge on the level of awareness among population about diabetes is the first step in formulating a prevention program for diabetes. Such data are extremely important to plan public-health polices with specific reference to implementation of national diabetes control programs [14] . Additionally, there are great variations in the level of this awareness from population to population, and this needs to be explored in different ethnic and social groups for designing appropriate preventive strategies.
Only a few studies have conducted on knowledge regarding and attitude towards diabetes, obesity and dyslipidemia among Bangladeshi diabetic patients [15] [16] [17] . However, the level of awareness regarding risk factors in development of diabetes among the Bangladeshi population gets very little attention in previous study. This study was therefore, conducted to assess the level of awareness about the risk factors responsible for the development of type 2 diabetes and its determinants among individuals who attended a tertiary care centre.
Methods
Under an analytical cross-sectional design, 400 nondiabetic respondents, aged >30 years, were conveniently selected from the Out-Patient Department of BIRDEM, the tertiary care hospital of the Diabetic Association of Bangladesh. The reason behind selecting >30 years non diabetic individuals is that the risk of type 2 diabetes is likely to increase at age ≥ 40. Assessing the knowledge and attitudes regarding the contributing risk factors for type 2 diabetes of non-diabetic people in early age is important for primary prevention. Respondents who had a previous record of glucose intolerance or other medical complications and who were hospitalized and unable to respond to a short list of simple questions were excluded from the study. A semi-structured questionnaire was developed in local language (Bangla) and feedbacks were adjusted after pretest. The questionnaire was divided into two parts. The first part contained socio-demographic information, family history of diabetes, and sources of information on diabetes. The second part included 12 questions to assess knowledge and 9 attitude statements regarding the risk factors of diabetes.
The purpose of obtaining data was to assess the level of knowledge possessed by the respondents about and attitudes towards the risk factors of diabetes.. The knowledge scale required the respondents to rate each item as either "correct", "incorrect", or "don't know". For each response, the respondents were also requested to note from where they got the information. For the knowledge questions, 1 mark was assigned for each correct answer and 0 for incorrect answer. For each respondent, a sum of score was calculated to define a knowledge variable. The respondents could score between 0 and 12. From this study it was found that the mean [±standard deviation (SD)] knowledge score for the respondents was 6 ± 2. During analyses the level of knowledge was classified according to the score − poor knowledge corresponded to score <4 (i.e. < mean -1 SD); average knowledge corresponded to score between 4 and 8 (i.e. mean ± 1 SD) and good knowledge corresponded to score of >8 (i.e. > mean + 1 SD) [18, 19] . Additionally, a three-point Likert scale was used for assessing the attitudes of the respondents [20] . The minimum possible score was 3, and the maximum possible score was 27. The attitude of the respondents was also classified according to each respondent's score while analyses. The mean ± standard deviation (SD) attitude score was 23 ± 3. Poor attitude corresponded to a score of <20 (i.e. < mean -1 SD); average attitude corresponded to a score between 20 and 26 (i.e. mean ± 1 SD); and good knowledge corresponded to a score of >26 (i.e. >mean + 1 SD) [18, 19] . Body weight was measured on a lever balance (Detecto-Medic, Detecto Scales, Inc, USA) and height was measured barefooted in the standing position with a standard scale to the nearest 0.1 cm. The body mass index (BMI) criteria for the Asian population were used for identifying overweight and obese of the respondents [21] .
Descriptive statistics, univariate and bivariate analyses, and multivariate linear regression were performed using the SPSS software (version 11) (SPSS Inc., Chicago, IL). The statistical tests were considered significant at a level of ≤5% (≤0.05). Bivariate analyses using Spearman's correlation, Pearson's correlation, Student's t-test, and one-way analysis of variance (ANOVA) were used for assessing the correlations or associations between the knowledge and attitude scores and the continuous or categorical covariates respectively. Multiple linear regressions were performed to determine which determinants were more important as predictors of the respondents' knowledge and attitude. The dependent variables for each proposed model were knowledge score and attitude score.
Informed written consent was taken from all the respondents after fully explaining the nature and purpose of, and all procedures used for, the study. Ethical approval was obtained from the ethics and research review committees of the Diabetic Association of Bangladesh. Table 1 summarizes the characteristics of the study population. Four hundred respondents were enrolled in the study. The mean (±SD) age of the study respondents was 41.86 ± 10.03 years and more than half of them (56%) were female. Of the respondents, 21% were illiterate, and 42% had completed high school education with monthly income, $ median (range), 142.86 (28.57-3571) . Around half of the respondents (51%) had family history of type 2 diabetes. The mean (±SD) BMI of the respondents was 24.40 ± 3.82, and 43.8% were overweight and 19.3% were obese. The mean knowledge and attitude score of the study respondents were 5.64 ± 2.45 and 22.92 ± 2.93 respectively.
Results
Most of the respondents (88%) received information on diabetes from friends, neighbors, relatives, print and electronic media, and healthcare providers. The two most important sources were friends & neighbor (51%) and family (49%) respectively, followed by electronic media (46%) ( Table 1 and Figure 1 ). Figure 2 describes that approximately 68% of respondents had average knowledge regarding the risk factors of diabetes. About 18% had poor knowledge regarding risk factors of T2DM, and 13% had good knowledge. The large majority (75%) of the respondents had average attitude, and 14% had poor attitude. Only 10% had good attitude towards T2DM. Table 2 illustrates the responses of the respondents to each item in the knowledge question. A substantial number of the respondents were aware of the common risk factors of diabetes, family history of diabetes (55%), increasing age (69%), overweight (71%), lack of regular exercise (73%), mental stress (75%), sedentary lifestyle (81%), and fast food (60%). However, around 20% had no knowledge on these risk factors. Besides, there was a lack of awareness of smoking (65%), gestational diabetes (71%), low birth weight (84%), impaired glucose tolerance (97%), high cholesterol level (67%), and hypertension (55%) as risk factors contributing to the development of diabetes. In case of attitude statement, about 37% said that regular exercise needs a lot of effort and 13% stated that if there is a possibility to occur diabetes, nothing could minimize the risk of it (Table 3) .
In bivariate analysis, knowledge of respondents was found significantly associated with their attitude (p = 0.0001). The mean knowledge score of male and female was 6.27 ± 2.32 and 5.14 ± 2.45 and this difference was statistically significant (p = 0.0001). Highly significant difference were also found between the scores of four education groups (p = 0.0001). The mean (±SD) knowledge score of illiterate group was 4.06 ± 2.36, whereas graduate group scored 6.14 ± 2.20. The mean knowledge score was significantly lower in housewife and unemployed respondents than the respondents who were in service and business (p = 0.0001). Respondents who had family history of diabetes scored higher than that of who had no family history (6.19 ± 2.33 vs 5.06 ± 2.45; p = 0.0001). Respondents who did not received any information regarding diabetes scored lower than the respondents who get information (4.51 ± 2.30 vs 5.79 ± 2.44; p = 0.001). Higher BMI showed higher knowledge score and the difference of scores among groups are significant (p = 0.04). Significant correlation was found between knowledge score and income (r = 0.263, p = 0.0001) & BMI (r = 0.15, p = 0.003) ( Table 4 ).
The mean attitude score of male (23.57 ± 2.87) was significantly higher than the mean attitude score of female (22.41 ± 2.88; p = 0.0001). The average attitude score of the illiterate group was also significantly lower than the attitude level of other groups (p = 0.0001). The attitude score was significantly lower in housewife respondents than the respondents of other occupation. Respondents who get information regarding diabetes scored significantly higher than the group who did not get any information (23.09 ± 2.98 vs 21.59 ± 2.14; p = 0.0001). It is surprisingly noted that obese respondents obtained significantly higher score than other groups (p = 0.035). Significant correlation was found between monthly income and attitude score (r = 0.281, p = 0.0001) (Table 4 ).
In an attempt to identify the factors that might predict the respondents' probability of having good knowledge and attitude, multivariate linear regression analyses were performed. Variables which were shown significant association with knowledge and attitude score in bivariate analysis were put in the model, though all variables did not show significant in the multivariate analysis. The overall multiple regression model that was used to assess predictions of diabetes risk factor knowledge achieved on R 2 of 0.27; p = 0.0001. The results showed that high literacy was significantly associated with the knowledge score after adjustment (p = 0.0001). Respondents who were in service had significantly (p = 0.02) higher knowledge score than other occupations. The family history of diabetes was significantly associated with the knowledge score (p = 0.002). Regression analysis also identified significant predictors of respondents' attitude (R 2 = 0.31; p = 0.0001). Respondents who had passed secondary and higher secondary education had a significant association (p = 0.03) with the attitude score. Housewives had a significantly lower attitude score than others (p = 0.04). Family history of diabetes and knowledge on the risk factors of diabetes showed significant positive association with the attitude score (p = 0.013 and p = 0.0001, respectively) ( Table 5 ).
Discussion
The increasing prevalence of diabetes and its complications in Bangladesh would pose a real threat to existing health services. Awareness of the risk factors of diabetes can assist in its early prevention and reduce its incidence. Level of awareness depends on socioeconomic gradient, culture and ethnic variation [22] [23] [24] . Understanding of these variables is highly important in designing strategies for the prevention of diabetes.
Overall, the level of knowledge of the study respondents was average. The findings of the present study were quite similar to the findings of studies conducted on knowledge on risk factors of diabetes in different population groups [12, 25] . The majority of the study respondents agreed that overweight, lack of exercise and sedentary lifestyle are the risk factors of diabetes and more than half of the respondents thought that family history, oily food, fast food, and soft drinks are the risk factors of diabetes. The findings are consistent to the study conducted in Saudi Arabia, where obesity and lack of physical exercise were the risk factors of diabetes as most frequently stated by the respondents [26] . However, in a Chennai study, it was found that knowledge about the role of obesity and physical inactivity in the occurrence of diabetes was very low, with only 12% of study subjects reported these as the risk factors for diabetes [25] . In this study, many respondents were not aware of other major risk factors, such as gestational diabetes mellitus (GDM), IGT, hypercholesterolemia, hypertension, and smoking. International literature has portrayed that people with IGT are at an increased risk of type-2 diabetes, and 50% of them actually develop the disease [27] . Women with previous GDM are more likely to have modifiable risk factors for developing diabetes than women without diabetes [28] . Although GDM and IGT are two important contributors to the development of diabetes, awareness of these risk factors is very poor (26% and 3% respectively). The CURES-9 study in Chennai found that only 0.01% of people knew about smoking as a risk factor of diabetes [25] . Although in the present study, it was pretty higher (28%), creation of more awareness of the harmful effects of smoking is needed. With regard to attitudes towards the risk factors of diabetes, majority of the respondents agreed that prevention of diabetes is possible by dietary management, nevertheless, a number of respondents thought that regular exercise needs lots of effort. Many respondents agreed that everybody should aware of prevention of diabetes with increasing age and if people try, they can reduce the risk of diabetes. However, nearly 13% of the respondents showed negative attitude, and they believed that, if there is possibility to occur diabetes in them, they have nothing to do. It was also found that an ample number of the respondents were undecided about the statements. As the respondents had common misconceptions that it can lead to a negative attitude towards the prevention of diabetes that may show poor practice of diabetes prevention. The level of education showed significant effect on the knowledge and attitude scores which also supports findings of several studies [26, [29] [30] [31] [32] . It was found in this study that the literate respondents had higher knowledge and attitude score than the illiterate respondents. Results of recent studies in Saudi Arabia and Oman found a similar positive association between educational status and knowledge about risk factors of diabetes [26, 29] . In the present study, a positive family history was found to be associated with the level of awareness which is similar to the findings of other studies [33] [34] [35] . Results of a study on siblings showed that having a parent with diabetes strongly and independently predicts awareness of being likely to develop diabetes [30] . Findings of another study suggest that having a family history of diabetes increases more daily consumption of fruits and vegetables and participation in diabetes screening [31] . A study conducted in Pakistan to assess the level of awareness about diabetes reported that 65% of adults with a family history of diabetes were aware of DM while only 32% of people without a positive family history were aware of the disease (p < 0.001) [32] .
In this study, the mean knowledge score was higher among those who were in employment and the mean knowledge and attitude score were the lowest among housewives. In a developing country like Bangladesh, females are lagging behind compared to males in all spheres of life. It is interesting to note that the knowledge score was significantly higher among the overweight and obese group than the normal and underweight group. The study indicates that although the overweight and obese groups were aware of the risk factors of diabetes, they were not translating it to healthier lifestyles, such as following healthy diet and engaging in physical activity which is consistent with other study. A study conducted on KAP regarding obesity among Bangladeshi diabetic patients that knowledge score was almost similar between normal and obese group but practice score was the lowest in the obese group than that of others [17] .
However, generalization of the results about all Bangladeshi is not possible, as this study was conducted in a single tertiary hospital with a small sample size, where people are self-motivated, the results may not be giving the true reflection of all general population. Moreover, the study conducted in a urban hospital where education may be readily accessible raises further concern as there is more likelihood that the majority of people, especially those living in rural areas and having less access to information, might have even poorer perception and practices. The authors acknowledged the small sample size and study area-tertiary hospital are two major concerns for external validation of this study. Thus, another study can be conducted on a large scale in Bangladesh to design a diabetes-awareness program to promote prevention considering the economic burden of the treatment of diabetes.
Conclusion
Overall, the respondents participated in this study have average awareness regarding risk factors of diabetes. Diabetes education and socio-demographic factors need to be considered to improve the awareness regarding the risk factors of type-2 diabetes. Several studies [5, 6] have shown that type 2 diabetes can be prevented with the modification of lifestyles and by educating people or developing awareness about the risk factors. From public health perspective, there is a critical need for innovative target oriented prevention programs for people who are at risk of diabetes as awareness programs may motivate general population and high-risk individuals to adopt a healthy lifestyle, undergo routine medical check-ups, and be an active player in the prevention of diabetes.
